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There are two independent molecules in the asymmetric unit of the title compound, C 15 H 17 ClO 2 S, in each of which the cyclohexyl rings adopt chair conformations. In the crystal, molecules are linked by weak intermolecular C-HÁ Á ÁO hydrogen bonds.
Related literature
For the pharmacological activity of benzofuran compounds, see: Aslam et al. (2006) ; Galal et al. (2009) ; Khan et al. (2005) . For natural products with benzofuran rings, see: Akgul & Anil (2003) ; Soekamto et al. (2003) . For the structure of 5-bromo-3cyclohexylsulfinyl-2-methyl-1-benzofuran, see: Choi et al. (2011) .
Experimental
Crystal data C 15 H 17 ClO 2 S M r = 296.80
Monoclinic, P2 1 a = 12.0755 (2) Å b = 9.0033 (2) Å c = 13.9112 (2) Å = 108.667 (1) V = 1432.86 (4) Å 3 Z = 4 Mo K radiation = 0.41 mm À1 T = 173 K 0.28 Â 0.24 Â 0.17 mm
Data collection
Bruker SMART APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2009) T min = 0.896, T max = 0.932 14184 measured reflections 6583 independent reflections 6143 reflections with I > 2(I) R int = 0.026 Refinement R[F 2 > 2(F 2 )] = 0.033 wR(F 2 ) = 0.084 S = 1.03 6583 reflections 345 parameters 1 restraint H-atom parameters constrained Á max = 0.40 e Å À3 Á min = À0.37 e Å À3 Absolute structure: Flack (1983), 2822 Friedel pairs Flack parameter: 0.03 (4) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; y þ 1; z.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: SHELXL97.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: HG5004).
The title compound crystallizes as the non-centrosymmetric space group P2 1 in spite of having no asymmetric C atoms.
The asymmetric unit of the title compound is shown in Fig. 1 . There are two independent unique molecules [ A & B] in which the benzofuran unit is essentially planar, with a mean deviation of 0.007 (1) Å for A and 0.009 (1) Å for B, respectively, from the least-squares plane defined by the nine constituent atoms. The cyclohexyl rings are in the chair form. The molecular packing is stabilized by weak intermolecular C-H···O hydrogen bonds between a benzene H atom and the O atom of the sulfinyl group (Table 1; C5-H5···O2 i ).
Experimental 77% 3-chloroperoxybenzoic acid (269 mg, 1.2 mmol) was added in small portions to a stirred solution of 5-chloro-3-cyclohexylsulfanyl-2-methyl-1-benzofuran (309 mg, 1.1 mmol) in dichloromethane (40 mL) at 273 K. After being stirred at room temperature for 4h, the mixture was washed with saturated sodium bicarbonate solution and the organic layer was separated, dried over magnesium sulfate, filtered and concentrated at reduced pressure. The residue was purified by column chromatography (hexane-ethyl acetate, 2:1 v/v) to afford the title compound as a colorless solid [yield 76%, m.p. 382-383 K; R f = 0.47 (hexane-ethyl acetate, 2:1 v/v)]. Single crystals suitable for X-ray diffraction were prepared by slow evaporation of a solution of the title compound in aectone at room temperature.
Refinement
All H atoms were positioned geometrically and refined using a riding model, with C-H = 0.95 Å for aryl, 1.00 Å for methine, 0.99 Å for methylene and 0.98 Å for methyl H atoms, respectively. U iso (H) =1.2U eq (C) for aryl, methine and methylene, and 1.5U eq (C) for methyl H atoms. Fig. 1 . The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. H atoms are presented as a small spheres of arbitrary radius. 
Figures

5-Chloro-3-cyclohexylsulfinyl-2-methyl-1-benzofuran
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.16903 (4) −0.32206 (5) (7) 0.0029 (6) 0.0121 (6) −0.0073 (6) O2 0.0282 (7) 0.0361 (8) 0.0478 (7) 0.0054 (7) 0.0102 (6) −0.0047 (7) O3 0.0315 (7) 0.0319 (8) 0.0278 (6) −0.0040 (6) 0.0106 (5) 0.0038 (6) O4 0.0300 (7) 0.0308 (8) 0.0520 (8) −0.0038 (7) 0.0057 (6) 0.0082 (7) C25 0.0213 (7) 0.0260 (9) 0.0248 (7) 0.0015 (7) 0.0055 (6) −0.0004 (7) C1 0.0213 (8) 0.0227 (9) 0.0246 (8) 0.0002 (7) 0.0058 (7) 0.0012 (7) C2 0.0226 (9) 0.0206 (9) 0.0230 (8) 0.0006 (7) 0.0031 (7) −0.0018 (6) C3 0.0261 (9) 0.0253 (10) 0.0264 (8) −0.0021 (7) 0.0059 (7) 0.0002 (7) C4 0.0296 (9) 0.0308 (10) 0.0290 (8) −0.0055 (9) 0.0036 (7) 0.0054 (8) C5 0.0379 (12) 0.0201 (10) 0.0435 (11) −0.0024 (8) −0.0009 (10) 0.0018 (8) C6 0.0363 (11) 0.0256 (11) 0.0448 (12) 0.0038 (9) 0.0055 (9) −0.0095 (9) C7 0.0251 (9) 0.0267 (10) 0.0277 (9) 0.0023 (7) 0.0054 (7) −0.0025 (7) C8 0.0253 (9) 0.0316 (10) 0.0236 (8) 0.0013 (8) 0.0056 (7) 0.0008 (7) C9 0.0314 (10) 0.0496 (14) 0.0301 (9) −0.0014 (10) 0.0113 (8) 0.0075 (9) C10 0.0277 (9) 0.0253 (10) 0.0283 (8) −0.0013 (7) 0.0083 (7) −0.0033 (7) 0.0277 (9) 0.0224 (9) 0.0229 (8) −0.0001 (7) 0.0045 (7) −0.0010 (7) C17 0.0239 (9) 0.0208 (9) 0.0242 (8) −0.0004 (7) 0.0034 (7) 0.0006 (7) C18 0.0262 (9) 0.0286 (10) 0.0248 (8) 0.0010 (8) 0.0055 (7) 0.0020 (7) C19 0.0260 (8) 0.0382 (11) 0.0282 (8) 0.0071 (9) 0.0056 (7) −0.0021 (9) C20 0.0367 (12) 0.0236 (10) 0.0394 (11) 0.0055 (9) 0.0017 (9) −0.0021 (8) C21 0.0378 (12) 0.0220 (10) 0.0384 (10) −0.0032 (8) 0.0050 (9) 0.0048 (8) C22 0.0256 (9) 0.0305 (11) 0.0247 (8) −0.0043 (8) 0.0041 (7) 0.0036 (7) C23 0.0263 (9) 0.0321 (10) 0.0229 (8) −0.0022 (8) 0.0029 (7) −0.0027 (7) C24 0.0330 (12) 0.0583 (16) 0.0319 (10) −0.0009 (10) 0.0128 (8) −0.0094 (10) C26 0.0311 (10) 0.0235 (9) 0.0274 (8) 0.0008 (7) 0.0089 (7) −0.0016 (7) supplementary materials sup-9 Fig. 1 
